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Introduction

In response to your request of March 5, 1982, the Water Quality In-
vestigations Section, in cooperation with AT Newman of your office,
conducted a series of field investigations during the summer and fall of
1982 to assess the impact of municipal/industrial effluents, irrigation
returns, and tributaries discharging to the Yakima River between Selah
and Parker. The objectives of this work were as follows:

1.  Determine existing water quality conditions throughout this
reach;

2. Quantify pollutant loads to the reach;

3.  Assess the capacity of the river to assimilate these Toads:
and

4, Screen selected discharges for the presence of toxic organic
chemicals and metals.

The resuits of our surveys are reported below.

Study Area Description

Figure 1 is a map of the study area. Class A criteria apply to this
portion of the Yakima River system. WDOE's 1982 Water Quality Index
analysis (1) for the Yakima River was as follows:
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Water (uality Tndex Categories Overall
River Susp. Enwonia  Index

Station Mumber and Hace Mile Tewp. Oxygen pH Bacteria Trophic Aesthetics Solids TYoxicity Rating
39A050 Yakima River near Cle Elum 191.0 7.0 7.3 4.4 7.3 4.1 3.8 * 0.2 4.4
394070 Yakima River near Thorp 165.4 8.7 6.1 3.3 5.3 7.1 11.7 * 0.9 4.1
37A200 Yakima River above Ahtanum Creek  107.3 17.3 6.4 10.1 431 22.6 9.7 17.2 7.9 28.5
37A1€0 Yakima River at Parker 104.6 14.4 6.1 10.5 25.9 21.5 12.2 8.0 4.6 13.9
37AG90  Yakima River at Kiona 29.9  41.7 6.9 21.0 27.2 30.4 19.2 24.8 3.2 33.9
38A070 Naches River at Yakima 116.3  14.3 5.7 10,7 11.2 7.0 9.7 * 3.7 8.7
35C070 Wilson Creek at Thrall 147.0  13.3 6.8 8.0 68.5 39.9 12.8 * 10.7 61.1

*Insufficient data.

Scores between 0 and 20 meet goals of the Federal Water Pollution
Control Act. Scores between 20 and 60 are considered marginal in
meeting these goals. Valucs greater than 60 indicate unacceplable waler
quality problems exist. The index uses WDOE routine monitoring data
from the past five years.

This analysis indicates that Yakima River water quality becomes marginal
with respect to bacteria and nutrients between Thorp and Ahtanum Creek.
Wilson Creek and its tributaries are the first major sources of low-
quality water below Thorp (overall index rating 61.1 as shown above). A
second group of sources with a potential for significant adverse effects

on river water quality are in the Selah gap to Union gap reach of the
river -- the object of this study.

Survey Methods

The portion of the Yakima River surveyed was the 12-mile reach between
Selah and Parker bridges (r.m. 117.1 - 104.6). The schematic diagram in
Figure 2 shows the relative position of each river station, municipal or
industrial effluent, irrigation return, and tributary monitored. Di-
version canals are not shown.

There were three parts to the study: (1) weekly water quality moni-
toring in the river from June through October; (2) intensive surveys on
Augusl 31-September 1 and October 19-20, measuring the water quality

and quantity of point and non-point sources and resulting river quality;
and (3) collection of water and sediment samples on July 7 for priority
polTutant analysis. The hydrograph in Figure 3 shows the changes in
river flow during the study period and timing of the routine monitoring
and intensive survey activities. Flows are requlated by the Bureau of
Reclamation.

Al Newman conducted the weekly monitoring program. Samples were col-
Tected above and below the Selah STP, above and below the Yakima STP,
and at Parker bridge (YKM-1, 2, 4, 6, and 8 in Figure 2). Temperature
and dissolved oxygen (Winkler - azide modification) were measured twice

i
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a week. Chemical oxygen demand, PH, specific conductivity, fecal coli-
form, nutrients, total suspended solids, and turbidity were determined
on weekly samples returned to the WDOE Tumwater laboratory and analyzed
according tc "PA's Methods for Chemical Analysis of Water and Wastes.
A1l samples v re collected from bridges using a Van Dorn bottle except
at stations Yii-1 and YKM-6 which were waded and sampled by hand.

The two intensive surveys were cooperative efforts between staff of the
Water Quality Investigations Section and the Central Regional Office.
The larger of the two surveys was done August 31 - September 1 during
warm, dry weather. A follow-up survey was conducted on October 19-20
during low-flow conditions (see hydrograph in Figure 3). Eight river
stations and 13 discharges to the river were monitored. The plan of
each survey is outlined in Table 1 which shows when and where each
sample was collected, the number of samples per station, and the parame-
ters measured. River water quality was characterized by taking large
numbers of individual samples at each station. About 100 individual
water quality measurements were made for each of the four major river
stations in the August 31 - Scptember 1 survey; aboul half that number
were made for the October 19-20 survey. Concomittant with the river
sampling, 24-hour automatic composites (250 to 300 ml aliquots at 30-
minute intervals) were taken of municipal and industrial ceffluents.
Manual composites of shorter duration were taken from irrigation returns
and tributaries. Flow data were provided by the Bureau of Reclamation,
recorded from municipal and industrial measuring devices or gaged in the
field by WDOE personnel. All samples were analyzed at the WDOE Tumwater
laboratory as described above. Nitrification was iﬂhibited in all BOD
samples (Hach Nitrification Inhibitor Formula 25337 ); the results of
this analysis, therefore, represent carbonaceous oxygen demand only.
Long-term, multiple-day BOD was determined for the Selah STP and Yakima
STP effluent samples of August 31 - September 1 for use in D.O. modeling
efforts, if undertaken at a later date. These data are in Appendix I.

Organic compounds and trace metals classified as "priority pollutants"”
by EPA were measured in water samples (grahs) collected July 7 from nine
of the discharges monitored in the intensive surveys. A sediment sample
was also collected from the mouth of Birchfield Drain (also called Moxee
Drain). The fact that creek and river sediments in other parts of the
study area were Targely gravel or rock prevented additional sediment
samples from being collected, as had been pltanned. Sample containers
for organics analysis were cleaned with sequential rinses of soap and
water, 15% HNO3, 50% HC1, distilled water, deionized watey, nannograde
acetone, and nannograde methylene chloride. The procedure for trace
metal sample bottles omitted the solvent rinses. Samples were analyzed
for organic priority pollutants at the [PA Region X Taboratory in Man-
chester, Washington, according to EPA's "Guidelines establishing test
procedures for the analysis of pollutants; and proposed regulations"
(Federal Register, 1979, vol. 44, no. 233). Trace metal analyses were
done by atomic absorbtion spectroscopy at the WDOE Tumwater laboratory.
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Results

Routine Monitoring Program

A1l data generated through the Central Region's June-October 1982 moni-
toring program in the river are tabulated in Appendix II. Figures 4
through 10 were constructed from these data and show how D.0., fecal
coliform, turbidity, suspended solids, specific conductivity, and
nutrient concentrations changed with time and with distance downstream.
Results for adjacent stations are plotted separately (YKM-1 with YKM-2;
YKM-2 with YKM-4, etc.). At the bottom of each figure the data from the
beginning and end of the Selah-Parker reach (YKM-1 and YKM-8) are also
plotted together. Our observations on inspecting these figures are as
follows:

D.0. (Figure 4) - River D.0. was always well above the Class A
standard of 8.0 mg/L and near or above saturation values. The only
portion of this reach with a consistent between-station drop in
D.0. was between Selah and the Naches confluence, probably due to
Golf Creek which contains Selah STP effluent and irrigation return
flows.

The normal decrease in D.0. between the Selah discharge and the
Naches River was about 0.2 to 0.3 mg/L over the summer with the
largest decreases occurring after September 9 when the main water
supply for the Sunnyside and Wapato irrigation systems came from
the reservoirs on the Naches River rather than those on the Yakima
River. With this shift in flow to the Naches, decreases in the
D.0. level of the Yakima River below Selah ranged from 0.3 to 1.5
mg/L.

The other parts of the river monitored did not show substantial
changes in D.0. On the average, the river contained 0.5 mg/L Tess
D.0. at Parker bridge than at Selah bridge 12 miles upstream. D.O.
began to increase at all stations in the fall because of lower
water temperatures.

Temperature (not figured; see Appendix II) - Water temperatures
were never in excess of the 21°C allowed this reach of the Yakima
as a special condition of the Class A standards. The general Class
A criterion of 18°C was rarely exceeded.

pH (not figured; see Appendix II) - pH was usually within the 6.5
to 8.5 range specified in the Class A standard. Values of 8.5 -
9.1 were measured occasionally. pH was determined on iced samples
within 24 hours of collection rather than in the field and, there-
fore, may have varied somewhat from actual in-stream values.

Fecal coliform (Figure 5) - During most of the monitoring period,
the Yakima River exceeded Class A fecal coliform standards prior to
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entering the Selah-Parker reach. The maximum concentration measured
was 1000 col/100 ml. Fecal coliform concentrations did not increase
beTow the Selah STP/Golf Creek discharge, based on results from the
monitoring station above the Naches confluence 0.6 mile downstrean.

The bacterial quality of the river was much improved from below the
Naches confluence to the end of the reach at Parker bridge, prob-
ably largely due to dilution with Naches River and Rosa Power
Return water. The river was generally wilhin Class A standards
except in September when a peak in fecal coliform concentrations
occurred. The source(s) of contamination is not known but appeared
to be between monitoring stations YKM-5 and -6 (r.m. 111.4 - 108.0)
which bracket the Yakima STP and Chano Ditch. A cattle ranch on
the east bank of the river is one potential source of fecal contami-
nation here. If the Yakima STP discharge monitoring reports for
June through October 1982 are accurate, the STP was probably not
responsible for the September fecal coliform peak. Fecal coliform
counts in the final effluent ranged from 20 to 300 colonies/100 ml
in September (daily samples). Results of Chano Ditch bacterial
samples collected during the intensive surveys of August 31 -
September 1 and October 19-20 (discussed later in this report)
showed this was also a source of winor sigynificance,

Turbidity (Figure 6) - The only substantial increase in turbidity
occurred in the Tower river and probably reflects the influence of
agricultural return flows, Birchfield (Moxee) Drain being the
Targest. Turbidity was highest in all parts of the river in June
and July and then decreased in the fall as river and irrigation
return flow dropped. The Class A turbidity standard allowing no
more than a 5 NTU increase over background was exceeded during July
and August below the Birchfield Drain/Wide Hollow Creek/Ahtanum
Creek complex. During fall, turbidity did not change appreciably
between Selah and Parker.

Total suspended solids (Figure 7) - The seasonal and downstream
patterns for suspended solids were the same as described above for
turbidity. Suspended solids concentrations in the range observed
in these samples (1 to 50 mg/L) are considered to afford a high-to-
moderate level of protection for aquatic 1ife (2).

Specific conductivity (Figure 8) - Dissolved solids (indirectly
measured by conductivity) gradually increased over the course of
the summer and fall. The sudden increase seen above the Naches
confluence in September coincided with the reduced Yakima River
flow mentioned previously. A consistent increase in conductivity
of about 10 percent occurred at the end of the reach due to the
influence of Ahtanum and Wide Hollow creeks and Birchfield Drain.
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Nitrogen (Figure 9) - Total inorganic nitrogen (NH3-N + NOo-N +
NO3-N) typically increased between successive downstream stations,
except below the Naches River and Rosa Power Return where nitrogen
concentrations decreased, again probably due to dilution. Concen-
trations in the Tower river were generally higher in late summer
and fall than earlier in the year. The average net incrcasc over
the course of the Selah-Parker reach was .07 mg/L, or about 50
percent, during the monitoring period. Neither ammonia nor nitrite
were measured at concentrations toxic to aquatic 1ife.

Phosphorus (Figure 10) - Phosphate concentrations did not change
appreciably along this reach except between stations bracketing the
Yakima STP where an increase of .01 to .03 mg/L T-P0s4-P typically
occurred. Phosphate concentrations, 1ike inorganic nitrogen and
conductivity, tended to increase slightly over the course of the
summer and fall in the Tower river. On the average, T-P0j-P
concentrations were about 35 percent higher at Parker than at
Selah.

Intensive Surveys

Quality of Point and Non-point Discharges - Tables 2 and 3 summarize the
water quality data collected on August 31 - September 1 and October 19-20
on municipal/industrial effluents, irrigation returns, and tributaries
discharging to the Yakima River between Selah and Parker. Major charac-
teristics of each discharge are briefly described below, based on these
data.

Selah STP and Golf Creek - Selah STP is subject to periodic upsets

due to variable BOD Toads from Tree Top, Inc., as documented in

WDOE's most recent Class II inspection (3). On August 31 - September 1,
the plant was operating within its NPDES permit limits. Golf Creek
downstream of the outfall was clear but low in D.O. (4.2 to 5.2

mg/L), of marginal bacterial quality (140 - 500 col/100 ml), and
contained relatively large amounts of nitrate (0.57 mg/L NO3-N)

and phosphate (.25 mg/L T-P0g-P). The creek was not sampled up-

stream of the STP outfall so background water quality data for the

creek is Tacking.

During the October 19-20 survey, the plant was not operating
properly. Its discharge violated flow, BOD, TSS, and fecal coliform
timits by large margins and appeared to be causing substantial D.O.,
coliform, solids, and turbidity problems in Golf Creek. The creek
was severely degraded aesthetically. Golf Creek:Sclah STP dilution
ratios were only 14:1 and 10:1 on August 31 - September 1 and
October 19-20, respectively. This is well below the 20:1 ratio
recommended by WDOE (4).
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Naches River - Both surveys showed the Naches to be a source of

good quality water to the Yakima system.

Boise Cascade Pond and Canal - Boise Cascade Pond collects log

sort vard runoff and has a small discharge to the river. The most
noteworthy survey finding was high fecal coliform counts (2,400 to
12,000 co1/100 m1) in samples collected August 31 - September 1.
During the October 19-20 follow-up survey, counts were only 33 to
80 col/100 ml. Klebsiella pneumoniae, a bacterium often associated
with wood waste and other organic substrates and a positive inter-
ference in the fecal coliform analysis, accounted for 8 percent and
13 percent of the fecal coliform colonies in the two October
samples so analyzed. Klebsiella analysis was not done for the
first survey. This discharge was within its NPDES permit during
both surveys.

Boise Cascade Canal (also called the PP&L Canal) contains excess
irrigation flow, discharges from the mill, cooling water from two
food processors, and urban runoff. Water quality problems noted
here were elevated fecal coliform bacteria (160 - 760 col/100 ml)
on August 31 - September 1 and Tow D.0. (4.1 mg/L, average). and
high BOD (10 mg/L) on October 19-20. Samples of Boise Cascade's
discharge into the canal were not collected so permit compliance
and receiving water impacts cannot be assessed for the intensive
surveys. Boise Cascade's discharge monitoring reports show their
discharge into the canal was generally within permit limits during
the summer and fall of 1982.

Rosa Power Return - This return and the Naches River at times
account for a large fraction of the flow in the Selah-Parker reach
of the Yakima River. DNuring the August 31 - September 1 survey,
their combined flows were equal to between 60 and 100 percent of
that in the Yakima at Selah. Like the Naches, Rosa Power Return
had good water quality. Judging by its low conductivity. it ap-
parently changes very little after diversion from the Yakima 14.5
miles upstream.

Snokist - Both surveys showed the Snokist effluent to be within
permit Timits. Fecal coliform counts of 4,500 to 9,200 col/100 ml
were found in the August 31 - September 1 samples of the clarifier
effluent. It was later discovered that this effluent is mixed with
an intermittent flow of recycled, chlorinated process water prior
to discharge into the river. The October 19-20 bacterial samples
were collected from the outfall on the river's bank rather than at
the clarifier. This final effluent had 95 to 680 col/100 ml, 13 to
24 percent of which were Klebsiella prnewnoniae.

The Snokist effluent had the highest nitrate and phosphate concen-
trations of all discharges monitored in these surveys. 8.3 mg/L
NO3-N and 31 mg/L T-POg-P were measured August 31 - September 1
and October 19-20, respectively. Ammonia and ammonium phosphate
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are added to the wastewater treatment system influent to balance
the nutrient deficiency of the cannery waste.

Yakima STP - Yakima STP was meeting permit limits during both
surveys, with the exception of very nigh fecal coliform concen-
trations on August 31 - September 1. Six samples collected at the
end of the chlorine contact chamber averaged 14,000 col/100 ml
with a range of 930 to 48,000 col/100 ml compared to the 234 and
210 col/100 m1 reported by the plant-operators on those two days.
This discrepancy may be because the operators were switching from
one basin of the chlorine contact chamber to the other during the
time some of these samples were collected. Fecal coliform concen-
trations during the October 19-20 survey were in agreement with the
consistently Tow levels reported in the plant's 1982 monitoring
reports. Based on the intensive survey data, the STP discharge
would not have resulted in toxic concentrations of un-ionized
ammonia or total residual chlorine below the outfall after mixing.

Chano Ditch - Irrigation overflow water, non-contact cooling water
from warehouses, and urban runoff enter the Yakima River via Chano
Ditch. The ditch was low in bacterial quality and had a NO3-N
content of 2 to 2.1 mg/L - among the highest of the non-point
sources monitored. The relatively high levels of NO3-N may be
partly due to oxidation of ammonia escaping from leaks in the ware-
house cooling system. Under the dry-weather conditions that existed
during both intensive surveys, this ditch ran clear and contained
less than 1 mg/L suspended solids.

Birchfield (Moxee) Drain and Postma Ditch - Birchfield Drain is the
major irrigation return and third largest discharge to this reach
of the Yakima. Postma Ditch receives eftluent from the Moxee STP
in addition to irrigation return flows. Both Birchfield and its
tributary, Postma Ditch, showed evidence of fecal contamination and
had high nitrate concentrations. Postma Ditch had the highest
concentrations (4.9 to 5.3 mg/L NO3-N) of all non-point sources
sampled. Lower concentrations (.68 to 2.2 mg/L NO3-N) were meas-
ured at the mouth of Birchfield Drain. Suspended solids concen-
trations were high (88 mg/L) in Birchfield Drain during the August
31 - September 1 survey. Postma Ditch was not an important source
of solids. It should be noted that these solids data are based on
surface grabs and, although appropriate for comparisons between
different discharges, may not be an accurate measurement of the
average suspended solids concentrations in the water column.

Wide Hollow and Ahtanum Creeks - These creeks were similar in
quality, each being a relatively clear, well-oxygenated stream.
They met Class A standards except for fecal coliform. Wide Hollow
Creek had 1.2 to 1.7 mg/L NO3-N -- twice the concentration found in
Ahtanum Creek.
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Pollutant Loads and River Water Quality

Point and non-point loads in pounds per day of BOD, fecal coliform (col/
day), NH3-N, NO3-N, T-P0g-P, and TSS calculated from the August 31 -
September 1 and October 19-20 data discussed ahove are shown in Table 4.
Tables 5 and 6 contain corresponding water quality data for the river.
This information was used to construct Figures 11 through 14 which
locate each load by river mile and compare load distribution in this
reach to the changes observed in river water quality. Reference to
routine monitoring data, discussed earlier in this report, indicates
that the intensive surveys coincided with periods of maximum river
impacts for D.0., fecal coliform, and nutrients, but minimum impacts
due to suspended solids and turbidity.

D.0./BOD (Figure 11) - There was ample D.0. in the river during
both 1ntensive surveys, as already documented in the routine
monitoring results. On August 31 - September 1, point and non-
point RON Toads were having 1ittle, if any, effect on river D.O.
Larger effects were observed October 20 when river flow was half
that of the previous survey. Small D.0. sags averaging 1.5 and 1.9
mg/L occurred in the river immediately below the Yakima STP and at
Wapato Diversion Dam below the Birchfield Drain/Wide Hollow Creek/
Ahtanum Creek complex, two sites not included in the routine
monitoring program. At no time was the Class A 8.0 mg/L standard
violated. A single low measurement of 9.3 mg/L in the early morn-
ing below the STP may overestimate the sag there. All river sta-
tions during both surveys showed a gradual rise in D.0. over the
course of a day, presumably in response to photosynthesis. This
effect was greatest on the October 19-20 survey during which time
mid-afternoon D.0.s ranged from 1.4 to 2.9 mg/L higher than in the
early morning, depending on sampling station.

The Targest BOD loads were from the Naches River and Rosa Power
Return, but this was by virtue of their volume and had no adverse
effect on the river. Relative BOD loads are ranked below for the
remaining discharges. Loads contributing more than 10 percent of
the total load (an arbitrary cut-off) are highlighted.

Percent of Total BOD Load to Selah-Parker

Source Reach of Yakima River
August 31 - September 1 October 19-20

Golf Creek 9 /307
Boise Cascade Pond 1 <1
Boise Cascade Canal 9 4
Snokist Effluent <1 4
Yakima STP Effluent /58/ /437
Chano Ditch 1 3
Birchfield Drain Ay 9
Wide Hollow Creek 4 3
Ahtanum Creek 3 5
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The Yakima STP effluent represented the largest BOD load to this
reach of the river. Birchfield Drain was a source of secondary
importance. During periods of upset at the Selah STP, Golf Creek's
BOD Toad to the river was greatly increased. BOD loads from the
other discharges were not significant.

Fecal coliform (Figure 12) - Fecal coliform concentrations had a
wide range at each of the four river stations monitored during the
intensive surveys. The highest concentrations occurred at the
beginning and end of the Selah-Parker reach, with Class A standards
being met in mid-reach. The figure suggests that Birchfield Drain,
Wide Hollow Creek, and Ahtanum Creek bear some responsibility for
the lower bacterial quality of the river at Parker. The October
data probably aren't sufficient to accurately describe the river's
bacterial quality.

Fecal coliform Toads are ranked below, exclusive of the Naches
River and Rosa Power Return for reasans previously explained.

Percent of Total Fecal Coliform Load

Source to Selah-Parker Reach of Yakima River
August 31 - September 1 October 19-20
Golf Creek 1 /917
Boise Cascade Pond 2 <]
Boise Cascade Canal 2 <1
Snokist Effluent 2 <1
Yakima STP Effluent 162/ <1
Chano Ditch 1 1
Birchfield Drain Yayya 3
Wide Hollow Creek /14/ 4
Ahtanum Creek 3 <]

The high Yakima STP load measured August 31 - September 1 apparently
does not reflect typical disinfection practices. This atypical
result aside, Birchfield Drain and Wide Hollow Creek were the most
prominent sources. Golf Creek's load was very large during upset
conditions at the Selah STP in October. Water samples were not
taken at a point in the river that would reflect the impact of the
October 19-20 coliform Toad. As previously mentioned, the Central
Region's routine monitoring data did not show an increase in fecal
coliform concentrations .6 mile downriver of the Selah STP/Golf
Creek discharge during the period of mid-June to mid-October.

Nitrogen (Figure 13) - Both intensive surveys demonstrated that a
substantial increase in inorganic nitrogen concentration occurred
downstream of the Yakima STP. This was also seen in the routine
monitoring data.

10
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The calculations below demonstrate that the total inorganic ni-
trogen (TIN) load from the Yakima STP and the Birchfield Drain/
Wide Hollow Creek/Ahtanum Creek complex was potentially sufficient
to account for the 250 percent increase observed in the lower river
an October 19-20 when the largest effects were observed.

Calculated Observed
TIN conc. TIN conc.
after downstream
Yakima STP Effiuent Yakima R. above STP mixing of STP
. (7.05 mg/L* x 13.2 cfs) + (.08 mg/L x 1148 cfs) _
13.7 cfs + 1748 cfs - 16 mg/L 17 mo/L
Observed
TIN conc.
Birchfield Drain + Calculated downstream
Wide Hollow Creek + Yakima River above TIN conc. of drain &
Ahtanum Creek Birchfield Drain after mixing creeks
2. (1.60 mg/L x 77.6 cfs) + (.17 mg/L x 1170 cfs) = .26 my/L 28 mg/L

77.6 cfs + 1170 cfs

*This calculation uses inorganic nitrogen data from the August 31 - September 1
survey. Because of a mechanical failure in the automatic compositor, the
October 19-20 data for the STP effluent are from a composite of three 2-liter
grabs collected 1205 to 1730 hours, October 20 rather than the usual 24-hour
composite and therefore not a representative sample. If the high inorganic
nitrogen concentration (14.6 my/L) measured in the grab composite is used in
the above calculation, the calculated TIN value after mixing is .25 mg/L.

the relative source Toadings for NH,-N, NO3—N, and TIN are ranked below.

3

Percenl of Tolal NH3-N, NO3~-N, and TIN Loads to

11

Source Selah-Parker Reach of Yakima River

August 31 - September 1 October 19-20

NH3—N NO3~N TIN NH3—N N03-N TIN
Golf Creek < 5 4 2 /10/ 6
Boise Cascade Pond <] <1 <1 <] <1 <]
Boise Cascade Canal 1 4 2 <] <1 <1
Snokist Effluent <1 6 3 <1« <1
Yakima STP Effluent /93/ 9 /49/ /96/ 5  /54/
Chano Ditch <] /10/ 5 <1 /11/ 5
Birchfield Drain 3 31/ /18/ <1 /38/ /18/
Wide Hollow Creek <] /30/ /16/ <1 /27/  [13/
Ahtanum Creek <1 5 3 <1 9 4
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The Yakima STP accounted for 93 to 96 percent of the NH3-N load to

the river.
NO3-N sources.

Birchfield Drain and Wide Hollow Creek were the major
Loads of NH3-N and NO3-N upstream of the Yakima STP

were not significant, with the possible exception of Golf Creek on
October 19-20 which, theoretically, could cause an increase in the
The Yakima STP
was responsible for about half the inorganic nitrogen load to the

river's NO3-N concentration from .07 to .70 mg/L.

river.

Phosphorus (Figure 14) - As already seen in the routine monitoring
data, the major increase in the river's phosphorus content occurred

between stations bracketing the Yakima STP.

river, apparently due to the Snokist discharge.

Figure 14 also shows
that a substantial increase occurred on October 20 in the upper

The theoretical change in the river's T-P0s-P concentration after

mixing with the Snokist and Yakima STP effluents of October 19-20

was calculated below.

Calculated Observed
T-P0g-P conc. T-P0g-P conc.
Snokist Effluent Yakima R. above Snokist after mixing  downstream
T. (31 mg/L x 1.87 cfs) + (.03 mg/L x 1148 cfs)
1.87 cfs + 1148 cfs } -08 +06 mg/L
Calculated Observed
T-P0Og-P conc. T-P0s-P conc.
Yakima STP Effluent Yakima River above STP  after mixing downstream
2. (2.6 mg/L* x 13.2 cfs) + (.06 mg/L x 1148 cfs) 09 12 ma/L

13.2 cfs + 1148 cfs

*August 31 - September 1 data, see footnote for nitrogen calculation.

Although both effluents were capable of substantially increasing T-
POg-P concentrations in the river, agreement between calculated and
observed T-PO4-P concentrations is not very good. Mass balance
often does not work well with phosphorus because it tends to asso-
ciate with particulate matter and, as a consequence, not act
conservatively.

T~PO4—P Toads to the river are ranked on the following page.
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Percent of Total T-P04-P Load
Source to Selah-Parker Reach of Yakima River
August 31 - September 1 October 19-20

Golf Creek 5 /11/
Boise Cascade Pond <1 <]
Boise Cascade Canal 2 <1
Snokist Effluent 6 /40/
Yakima STP Effluent /64/ /40
Chano Ditch 1 <]
Birchfield Drain /11/ 4
Wide Hollow Creek 6 3
Ahtanum Creek 3 2

During the August 31 - September 1 survey, Yakima STP accounted for
64 percent of the T-POg-P load to the river. Other T-POg-P sources
had a uniformly low load. On October 19-20, the load from Snokist

equaled that of the STP. Together these two sources contributed 80
percent of the load to the river. Monitoring reports from Snokist

show that phosphorus concentrations are highest in the fall. Total
phosphorus concentrations of up to 40 mg/L, higher than measured in
the present survey, were reported for November 1981. As noted pre-
viously, phosphate is added in the Snokist treatment process.

Suspended solids (not figured) - Total suspended solids loads are
ranked below.

Percent of Total Suspended Solids Load
Source to Selah-Parker Reach of Yakima River
August 31 - September T October 19-20

Golf Creek /28]
Boisc Cascade Pond : <
Boise Cascade Canal
Snokist Effluent
Yakima STP Effluent

<1

<1

3

<1

<1
Chano Ditch <1

/88/

4

2

~
] N ) =t
nNo
~

~ A
m-—d
o}
™~

Birchfield Drain
Wide Hollow Creek
Ahtanum Creek

=

Birchfield Drain contributed most of the suspended solids load to
the river during August 31 - September 1. Its relative importance
was less in the fall with Tower return flows. These data do not
reflect conditions when maximum impacts to the river occur. Sus-
pended solids concentrations in the river were essentially un-
changed between Selah and Parker during the intensive surveys. It

13
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is probable that the load from Birchfield Drain and, perhaps,
Ahtanum and Wide Hollow creeks, is much larger in June and July
when turbidity problems are encountered in the lower river.

Priority Pollutant Screening Survey

The results from priority pollutant analysis of grab samples taken from
nine of the point- and non-point sources in this reach are shown in
Tables 7 (organics) and 8 (metals). Sixteen organic priority pollutants
were present in detectable concentrations - primarily aromatic hydro-
carbons, phthalate acid esters, haloforms, and chlorinated ethylenes in
effluents from the Selah STP, Yakima STP, and Snokist and in Boise
Cascade Canal. Concentrations were low in these samples; i.e., several
parts per billion or less, and well within EPA criteria for protection of
aquatic 1ife. DDT and its metabolites, DDE and DDD, were found in
Birchfield Drain, Wide Hollow Creek, and Boise Cascade Canal (DDE only).
The creek and canal samples contained concentralions slightly in excess
of levels considered by EPA to be protective of aquatic 1ife. Larger
amounts of DDT compounds, .01 to .04 ug/L, were present in Birchfield
Drain -- an order of magnitude greater than the EPA 21-hour average
criterion of .001 ng/L. High concentrations of DDT, DDE, and DDD (31,
170, and 60 ng/Kg, dry, respectively) were also measured in a single
sediment sample collected from the mouth of Birchfield Drain at the same
time as the water sample. These concentrations are higher than those
measured by EPA in 51 water and 36 sediment samples recently collected
at 42 sites throughout Washington State (5). A preliminary review of
the Titerature on hand reporting DDT levels in other parts of the United
States suggests DDT compounds in the Birchfield Drain samples may be in
the upper end of the concentration ranges reported by other investigators,

Trace metals concentrations were low in most discharges sampled and in
the Birchfield Drain sediment sample. The Yakima STP effluent sample
contained 20 wg/L copper which is slightly above the EPA protcction cri-
teria of 5.6 ug/L (24-hour average) and 12 ng/L (maximum). Zinc concen-
trations in the Yakima STP effluent, Boise Cascade Canal, Wide Hollow
Creek, and Birchfield Drain were intermediate between the 24-hour average
and maximum criteria,

Discussion

In these surveys, the adverse effects on water quality observed in the
Yakima River during its transit from Selah to Parker were: (1) D.O.
sags of .3 to 1.5 mg/L below the Selah STP/Golf Creek discharge during
the month of September; (2) D.0. sags averaging 1.5 and 1.9 mg/L, re-
spectively, immediately below the Yakima STP and at the Wapato Diversion
Dam during Tow flow on October 20; (3) violations of the Class A fecal

14
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coliform standard in the lower parts of the reach in September; (4)
increases in total inorganic nitrogen and total phosphate concentrations
averaging 50 percent and 35 percent, respectively, during the period June -
October; and (5) violations of the Class A turbidity standard in the Tower
parts of the reach during July and August. In addition, water quality prob-
lems were identified in Golf Creek due to the Selah STP discharge.

Because of the Yakima River's large dilution capacity. only minor changes
in the river's D.0. content were observed. and these were associated with
low flow. The colder water temperatures and resulting higher D.0. experi-
enced during the September - October Tow-flow period provided an additional
buffer against D.0. problems occurring in the reach.

A simple and conservative method for determining if significant BOD levels
exist in receiving waters is to assume that BOD does not decay, and calcu-
Tate a BOD mass balance. If BOD remains low, the inclusion of decay rates
and reaeration coefficients would only serve to further lower in-stream
ROD. River velocities in this reach are too high for sludges to deposit,
so this demand can be ignored. A net positive change in D.0. due to plant
photosynthesis and respiration would be 1likely in the Selah-Parker reach
during September - October.

A mass balance of this type was calculated below using data from the

October 19-20 Tow-flow survey in the first case and projected* BOD loads
(supplied by Al Newman, Central Region) for Selah STP, Snokist and Yakima

STP in the second case. The influence of Moxee, Hubbard, Union Gap, Richartz,
and Blue Slough diversions on river flow were ignored since the sum of their
average flows in October is only 36 cfs (Bureau of Reclamation).

Case 1. Low-flow conditions of QOctober 20, 1982, and existing loads.

Point/non-point Source Yakima R. Upstreanm Yakima R. Downstream

- BOD Load, Flow, BOD Conc. Flow, Resulling BOD - Percent

W Qw Su Qu Conc. = SuQu + 4/5.38 Change
Location (pounds/day) (cfs) (mg/L) {cfs) {mg/L) Qu + Qw in BOD
Selah STP 520 SR KT 2.0 673 2.1 +5
Naches River 4,500 381 2.1 675 2.1 0
Boise Cascade '

Pond + Canal 158 3.6 2.1 1,056 2.1 0
Rosa Power Return 1,000 . 194 2,1 1,060 1.9 -10
Snokist 150 . 1.87 1.9 1,148 1.9 .0
Yakima STP : 1,700 - 13.2 . 1.9 1,150 2.2 +15
Chano + Birchfield +

Wide Hollow + Ahtanum 1,260 85,. 2.2 1,163 2.2 -

Net percent change +11

*These projected industrial and municipal Toads are expected to occur
in 5-10 years and 10-15 years, respectively.
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Case II. Llow-flow conditions of QOctober 20, 1982, ahd projected STP and fruit processor loads.

Selah STP 3,146% 3.87 2.0 673 2.9
Naches River © 4,500 381 2.9 677 2.7
Boise Cascade -

Pond + Canal 158 3.6 2.7 1,058 27
losa Power Return 1,000 194 2.7 1,062 2.4
Snckist 1,228 3.87 2.4 1,148 2.6
Yakima STP 4,779 29.6 2.6 1,152 3.3
Chano + Birchficld + 1,260 86 3.3 1,182 3.3

Wide Hollow + Ahtanum )
Net percent change

+45
-7

=11
+8
+27

+62

*3,146 1bs/day = 525 1bs/day Selah STP + 2,421 1bs/day Tree Top + 200 1bs/day Hi-Country.

Based on the above calculations and underlying conservative assumptions,
significant increases in BOD and resulting D.0. problems would not be
expected during low flow with the projected wasteloads. This assessment
is doubly conservative in that it uses the 1148 cfs flow at Terrace
Heights on October 20 which is less than half the 7-day, 10-year Tow
flow of 2640 cfs during the April-October irrigation season* (A1 Newman,
Central Region). These conclusions do not apply to Golf Creek which has
insufficient flow to assimilate a BOD load of 3146 pounds/day as pro-
jected for Selah STP.

The potential for D.0. sags due to nitrogenous demand from the ammonia

in the Yakima STP effluent is expected to decline in the future because

of the capacity for operation in a nitrification mode (Al Newman, Central
Region). Under the October 19-20 low-flow conditions, the 14 mg/L NH3 N
measured in the effluent had the potential for decreasing river D.0. by

.78 mg/L (assuming 4.57 mg/L D.0. are required in the oxidation of 1 mg/L
NH3-M to NO3-N). In-stream nitrification may have contributed to the small
sag in D.0. observed immediately below the treatment plant. The depth,
velocity, substrate, and pH conditions below the STP are well suited to
establishment of nitrifying bacteria. The lower velocity and increased tur-
bidity and depth of the river above the Wapato diversion are likely to have
contributed to the second D.0. sag observed here by reducing aeration and
photosynthesis. Although the term "sag" is used here, it should be noted
that D.0. was near 100 percent saturation in both instances.

While fecal contamination was evident in most discharges to the reach,
the bacterial quality of the river improved in passing from Selah to
Parker. The river typically met Class A standards from Moxee Bridge
(and probably Terrace Heights bridge) to Parker. Dilution with Naches
River and Rosa Power Return water appeared to be the maior reason for
this. Although an unidentified source(s) between Moxee Bridge and

*In water year 1977, the driest on record, a minimum discharge of 565 cfs
was measured March 27, 1977, in the Yakima River above Ahtanum Creek.
This would result in a worst-case dilution ratio of 19:1 using the
Central Region's projected flow for the Yakima STP.
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Birchfield Drain caused violations of the Class A criterion in September,
the overall results of our surveys indicate the bacterial quality of

this reach is not a significant problem. The bacterial quality of Golf,
Wide Hollow, and Ahtanum creeks, however, was insufficient for contact
recreation.

Substantial increases in nutrient concentrations occur in this reach due
to ammonia and phosphate in the Yakima STP effluent, nitrate in irrigation
returns, and phosphate in Snokist effluent (during peak fruit processing
in the fall). Based on the intensive survey results, 50 percent of the
inorganic nitrogen load and 70 to 90 percent of the phosphate load to this
reach of the Yakima were from municipal and industrial point sources.

The concentrations of T-P04-P and 0-P04-P measured in the river exceed the
.05 mg/L and .01 mg/L levels considered thresholds for algal blooms, other
conditions being favorable (6). NO3-N was always below its .3 mg/L thresh-
old concentration (6). These bloom criteria apply to lakes and sluggish
rivers and streams. Nuisance growths of algae are not commonly a problem
in fast-flowing stretches of river like this reach of the Yakima. Total
inorganic nitrogen:orthophosphate ratios in the range observed in most of
our samples from the river, 3:1 to 6:1, indicate these waters are nitrogen-
rather than phosphorus-limited (7,8). Under present conditions, there does
not appear to be sufficient nitrogen in this reach to produce excessive
algae growth regardless of the physical characteristics of the river. The
importance of the eutrophication taking place between Selah and Parker lies
chiefly in its contribution to algal growth problems that exist downstream
in the Tower Yakima River.

The major source of suspended solids (and turbidity problems) in this
reach is Birchfield Drain. No data on solids inputs to the river were
collected during the July and August period when violations of the Class
A turbidity standard occurred so the relative importance of Wide Hollow
Creek, Ahtanum Creek, and Birchfield Drain cannot be assessed. Adverse
impacts on the river's aquatic life due to high suspended solids con-
centrations would be expected below Birchfield Drain. Judging from the
routine monitoring data, this effect did not extend beyond Parker Bridge
where suspended solids concentrations were within protective levels.
Turbidity impaired the aesthetic qualities of the river from the mouth
of Birchfield Drain to Parker Bridge and beyond.

CONCLUSIONS

Yakima River water quality bhetween Selah and Parker was generally good.
The river has the capacity to assimilate the increase in BOD load
projected for this reach in the near future. Based on the studies
reported here, a wasteload allocation does not need to be performed
for this reach of the river.
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Two water quality concerns identified in the river were turbidity and
eutrophication. A major soil conservation effort, primarily on agri-
cultural lands served by Birchfield Drain, would be required to miti-
gate the turbidity problems in the lower reach. The eutrophication that
occurs between Selah and Parker is more amenable to control, being
Targely the result of municipal and industrial discharges. A compre-
hensive nutrient load allocation study for the Yakima River system would
be needed to determine the relative importance of the incremental in-
crease in nutrient concentrations between.Selah and Parker and the costs
and benefits of controlling nutrient addition.

Additional, Tocalized problems documented in these surveys were poor
water quality in Golf Creek due to the Selah STP discharge and high DDT
concentrations at the mouth of Birchfield Drain. At low flow, the creek
is not large enough to assimilate the treatment plant effluent and
periodically becomes severely degraded during plant upsets caused by
Tree Top's discharge. Further water quality degradation is to be ex-
pected with the increased wasteload projected. The Central Region
should continue in its efforts to alleviate this problem. It is recom-
mended that additional samples be collected in Birchfield Drain and in
the Yakima River above and below the drain to better assess NDDT levels
there. Sediment and fish tissue would be the most useful types of
samples to collect.

Ad:cp

Attachments
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Figure 6. Changes in turhidity with time at five tocations in the
Selah-to-Parker reach of the Yakima River (v.m. 117.1 -
104.6), June - October, 1982.
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Figure 7. Changes in total éQSpended solids concentration with time '
at Tive locations in the Selah-to-Parker yeach of the
Yakima River (r.m, 117.7 - 104.6), June - October, 1682.
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Figure 9. Changes in total inorganic nitrogen concentrdtion with time
at five locations in the Selah-to-Parker reach of the Yakima
River (r.m: 117.1 ~ 15}5.6), June - October, 1982.
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Figure 10. Changes in toLal phosphate phosphorus concentration with

time at five locations in the Selah- —to-Parker reach of the
Yakima River (r.m. 117.1 - 104.6), June - October. 1987.
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APPENDIX



Appendix I. Long-term BOD of Selah STP and Yakima STP effluents.

The long-term BOD data shown below are based on analysis of 24-hour
effluent composites collected by WDOE August 31 - September 1, 1982.
Nitrification was inhibited in both samples (Hach Nitrification In-
hibitor Formula 253311,

using EPA's Methods [for Chemicul Anulysis of Waler and Wastes.

Analysis was by the WDOE Tumwater Taboratory

Sample Name - Selah STP effluent Yakima STP effluent
Laboratory number 4443 4445
BOD, 2-hour 0.6 1.0
4-hour 0.4 1.4
6-hour 1.0 1.9
1-day 1 Est. 6
5-day 4 Est. 24
9-day 4 Est. 26
15-day 6 36
20-day 10 38
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